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(57) Abstract 

A vehicle chair has a neck support (4), which by 
means of a support mechanism (5) is mounted movable 
relative to the back (3) of the chair, so that during rear 
end collisions widi die help of the back of the traveller 
and a manoeuvering means (10) in the chair to be forced 
forwaids in order to meet and intercept the head of the 
traveller. This manoeuvering means (10) is connected to 
the frame (9) in die back of die chair by means of a link 
mechanism (11), wherein tiie connection (13) of die link 
mechanism (U) (o die frame (9) is situated higher dian 
the connection (14) of the link mechanism (11) to die 
manoeuvering means (10). 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Annenia 


Fl 


Finland 


LT 


Lktiuanla 


SK 


Slovakia 


AT 


Austria 


FR 


Prance 


LU 


Luxembouig 


SN 


Senegal 


AU 


Attstnlia 


GA 


Gabon 


LV 


Latvia 


SZ 


Swazitand 


AZ 


Aiefbaijan 


GB 


United Kingdom 


MC 


MomKO 


TD 


Chad 


BA 


Bonia and HcrzQgovJna 


GE 


Ceoigia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Baibsdos 


GH 


Ghana 


MG 


Maditgascar 


TJ 


Tajikistan 


Be 


Belgium 


GN 


aoinea 


MK 


The former Yugoslav 


TM 


'Hirkmenisian 


BF 


Burkina Paso 


GR 


0 recce 




Republic of Macedonia 


TR 


Ttokey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


ISIBCI 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Ceniral African Republic 


JP 


Jafian 


NE 


Niger 


VN 


Vict Nam 


CG 


Congo 


KE 


Kenya 


NL 


Nctheriands 


YU 


Yugoslavia 


CH 


SwitKrland 


KG 


Kyijyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


Ctkt d'lvcrire 


KP 


DcRiocialic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


FT 


Portugal 






cu 


Cuba 


KZ 


Kazaksian 


RO 


Romania 






cz 


Czech lUpubtic 


LC 


Saint Lucia 


RU 


Russian Federation 






DB 


Oennany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







wo 98/09838 PCT/SE97/01487 

1 

VEHICLE SEAT PROVIDED WITH A HEADREST* 

Technical field 

5 The present invention relates to a vehicle chair provided with a neck support accord- 
ing to the preamble of claim 1 . 

State of the art 

One of the most common types of personal injury in traffic today is neck injuries, 
10 so-called whiplash injuries. These injiuies occur usually during rear end collisions, 
often at low speeds. The neck or cervical column of the traveller is thereby sub- 
jected to abnormal stresses but there is still no complete knowledge on which move- 
ments in a complicated pattern of movements actually damage the neck. It is, how- 
ever, known, on the one hand, that no injuries occur if the traveller has effective 
1 5 support for both the body and the head during a collision and, on the other hand, 
that violent relative movement between the body and the head give rise to injuries 
on the inter-mediate vertebrae, ligaments and other types of tissue. 

The appearance of neck supports on vehicle chairs has been a link in the efforts to 
20 reduce such injuries. These neck supports have had different shapes and been made 
adjustable in the vertical direction. It is also known from US-A5 378 043, with the 
help of a manoeuvering mechanism which is influenced by the back of the traveller 
during collisions, to move a neck support from a position a long, way back to a posi- 
tion further forwards and somewhat higher in order to better meet and receive the 
25 head of the traveller. The arrangement is, however, with a stiff backplate and guide 
rails for the movement of the plate relative to the frame of the chair, such that the 
comfort is unsatisfactory and the friction high. Furthermore, the constituent compo- 
nents of the mechanism require a lot of space inside the backrest behind the back of 
the traveller, 

30 
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Objects of the invention 

The invention aims to provide a vehicle chair which in a better way than previously 
can protect a traveller against whiplash injuries. 

Yet anodier object is to provide a vehicle seat which, despite the presence in the 
backrest of a mechanism for the moving of the neck support, feels comfortable for 
the traveller. 

Yet another object is to provide a design which without special measures permits 
the renewed use of the mobility of the neck support. 

Description of the invention 

In accordance with the invention the stated objects are achieved through the vehicle 
chair being designed according to the characterizing part of claim I. 

Through connecting the manoeuvering means placed in the back of the chair in the 
manner stated to the frame in die back of the chair by means of a link mechanism, 
an advantageous pattern of movement for the neck support is permitted so that it can 
move sufficiently far forwards in order to form an effective support for the head of 
the traveller during rear end collisions. It also becomes possible to divest the sup- 
porting part of the back of the chair from parts which can be experienced as hard 
and uncomfortable by the traveller. These pieces can now be placed completely 
within the sides of the frame in die back. 

The arrangement also provides the use of a type of spring which easily can be 
placed along the sides of the frame, which simplifies the construction. These springs 
can advantageously be selected so that a precise minimum force on the manoeuver- 
ing means must be achieved before the neck support can be moved. The chair there- 
by feels stable diuing normal use. 
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During a collision the back of the chair will be sprung backwards relative to the seat 
to an extent which depends on the force of the collision and the weight of the travel- 
ler. The design of the support mechanism makes it possible to thereby distribute the 
absorption force on the traveller so that the head and back are subjected to the smal- 
5 lest possible mutual movement from a normal position during travelling. This is 
advant^eous from the point of view of risks of injury. The body of the traveller is 
permitted through the movable manoeuvering means to sink into the chair until the 
head comes into contact with the neck support. In this way ttie wave which otiier- 
wise would go through the neck of the traveller when Ihe shoulders meet a hard 
10 chair back, before the head has yet received any support, is avoided. 

Other advan^ges and features of the invention are evident from the description 
below. 

15 Description of the figures 

Fig. 1 shows a lateral view of a vehicle chair according to the invention with a 
driver. 

Fig. 2 shows a perspective view of the supporting parts in the upper part of a vehicle 
chair according to the invention, with the upholstery of the chair removed, 
20 Fig. 3 shows a section along the line III-III in Fig. 2, with the neck support in the 
normal rest position, 

Fig. 4 shows the same section as in Fig. 3, but with the neck support in the activated 
position during a rear end collision. 

25 Description of preferred embodiments 

As is shown in Fig. 1, a vehicle chair 1 according to the invention, in this case a 
driver's chair, is provided with a scat 2 and a back 3. A neck support 4 is by means 
of a support mechanism 5 attached to the back 3 and can in the customary way be 
adjusted to different height positions in order to end up in the correct position rela- 

30 tive to the head of a person sitting in the chair. With the help of a safety belt 7 the 
person sitting in the chair can fasten himself in, in order to minimize the risk of 
injuries in a possible collision. 
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Based on previous experience it is desirable for the sake of comfort to normally 
have a certain distance between the head 6 and the neck support 4. A consequence 
of this is, however, that during a possible rear end collision, often at fairiy low 
speeds, when the chair 1 is subjected to a force in the direction of the arrow 8, ±e 
5 risk for so-called whiplash injuries on the person in the chair occurs. Through de- 
signing the neck support 4 to be movable in a special way during a rear end colli- 
sion in accordance with Fig. 1, it is possible according to the invention to minimize 
the risk for whiplash injuries in comparison with the prior art. This is achieved 
through the person sitting in the chair being caught up by the chair and with his 
10 back presses in towards the back of the chair, which influences the support mecha- 
nism 5 for the neck support 4 to move forwards and upwards relative to the chair to 
the position shown by dashed lines, so that the head 6 receives support. The cervical 
column of the person in this way obtains a considerably more advantageous loading 
from the point of view of injury than otherwise. 

15 

The detailed construction of a vehicle chau- 1 according to the invention is evident 
from Fig. 2, where for the sake of illustration the upholstery, stuflfmg etc. of the 
chair has been left out. The back 3 of the chair has a frame 9, e.g. of pressed steel, 
which supports the support mechanism 5 which in turn supports the neck support 4. 

20 In the support mechanism 5 is comprised a manoeuvering means 10 arranged in the 
back 3 of the chair which via a link mechanism 1 1 is articulately connected to the 
frame 9. In this link mechanism 1 1 are comprised two link arms 12, one on each 
side of the manoeuvering means 10. Both tfiese link arms 12 have, on the one hand, 
an articulated connection 13 to the frame 9 and, on the other hand, an articulated 

25 connection 14 to the manoeuvering means 10. On each of the link arms 12 there is 
an attachment 15 for one end of a spring 16, in this case a tension spring, which 
with its other end is fastened to the frame 9. With the help of the two springs 16 
the manoeuvering means 16 is biased to its rest position shown in Fig. 2, where the 
neck support 4 also is in its rest position. 

30 

The manoeuvering means 10 has a frame part 17, shaped as an upside down U 
between die arms of which there is a support means 18, which is constituted as a 
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supporting element in the back of the chair. This support means 18 can advantage- 
ously be made of a band with suitable stiffness and elasticity, e.g. a textile band 
which runs around the arms of the frame part 17. Below the support means 18 there 
is a back element 20 eiastically fixed in a conventional way by means of springs 19 
on both sides of the frame 9, which are included as a supporting element in the back 
of the chair. This back element 20 can, for example, as shown here be formed of 
two rod-shaped side elements 21 between which wires 22 are tensioned in the hori- 
zontal direction. 

In the support mechanism 5 there are further comprised two elongated holders 23 
fastened on top of the manoeuvering means 10 which join the neck support 4 to the 
manoeuvering means 10. These two holders 23 are each movably mounted in their 
own appropriate support 24 arranged on the frame 9. 

In the rest position for the manoeuvering means 10 shown in Figs. 2 and 3, the rear- 
ward movement for the neck support 4 is limited by die holders 23 at their upper 
ends being supported against an upper part 26 of the frame 9. The springs 16 are 
advantageously selected to be so powerful that normal loadings on the manoeuver- 
ing means 10 only cause inconsequential movement of the manoeuvering means 10. 

As is evident from Fig. 3, the articulated connection 13 of each of the link arms 12 
in Ae link mechanism 1 1 to the frame 9 is situated higher tfian the corresponding 
articulated connection 14 to the manoeuvering means 10. Furthermore, the articula- 
ted connection 13 is situated further forward in the chair than the articulated con- 
nection 14. In this way, during a rear end collision, the siq)port mechanism 5 can be 
made to take up the position shown in Fig, 4, where the neck support 4 has been 
moved forwards and upwards relative to the back 3 in order to support the head 6 of 
the person in the chair. During such a rear end collision the manoeuvering means 10 
is subjected to such a large force backwards relative to the frame 9 by the back of 
the person that it is moved and, with the help of the link arms 12, guided in such a 
way that the holders 23 slide upwards in the support 24 at the same time as they are 
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bent forwards. In connection with such a movement the back element 20 is also 
pressed backwards from its normal position in Fig. 3, in the course of the extension 
of the springs 19, whereby the back of the person is well supported. 

In a vehicle chair according to the invention, as mentioned earlier, the intention is 
that the manoeuvcring means 10 normally should be held in the normal position 
where the neck support 4 is in the rest position. This can also be achieved in other 
ways than that according to the embodiment shown. A possibility is, for example, 
to change the spring attachment so that each spring, instead of being connected with 
one end to a link arm, is connected directly to the manoeuvering means 10. Another 
possibility is that on each side of the manoeuvering means 10 instead of a tension 
spring to use a compression spring, or another type of spring, placed appropriately^ 
Even other embodiments which give the intended movement resiistance for the 
manoeuvering means are conceivable within the scope of the invention. It would 
also be possible to have a suitable locking mechanism between the manoeuvering 
means 10 and the frame 9 which releases the manoeuvering means only when a 
certain load level has been reached. 

It is, especially for reasons of comfort, desirable that the manoeuvering means 10 
cannot move backwards too easily, but for reasons of safety it must not require too 
high a load to move the manoeuvering means 10. In the embodiment shown it has 
been shown to be suitable for the activation of the neck support to require a load on 
the manoeuvering means 10 of at least 100 N. With the same testing method the 
neck support must be able to be activated by a load which does not exceed 160 N. 
Changing the geometry in the chair naturally results in that another suitable size of 
the required load may be required. 

The angle a (Fig. 4) formed as seen from the side between the manoeuvering means 
10 and the holders 23 is obtuse and is so selected that the holders 23 become essen- 
tially vertical with the normally used backrest inclination. The supports 24 are 
above and behind the articulated connection 13 between the link arm 12 and the 



10 
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frame 9, The articulated connection 14 between the link arm 12 and the manoeuve- 
ring means 10 is advantageously always in front of the supports 24. As is evident 
from Figs. 2- 4, the supports 24 further are relatively low down on the frame 9, at a 
level below its upper edge. This results, according to Fig. 4, in that for a relatively 
limited movement backwards for the manoeuvering means 10, a relatively large 
movement forwards for the neck support 4 is obtained, i.e. the movement ratio is 
good. Consequenty, in comparison with a higher placement of the supports 24, from 
a point of view of risk of injury, in this way a more advantageous pattern of move- 
ment for the neck support 4 is obtained. 

The placement of the holders 23 in a position well behind the support means 18 of 
the manoeuvering means 10 ensures that the traveller will not come into contact 
with the holders 23 and will not risk being injured by them. 

15 The geometric proportions shown can naturally be varied within the scope of the in- 
vention. It is, however, important that tiie supports 24 are a relatively long distance 
away from the neck support 4 when this is in the rest position, in order to obtain an 
advantageous pattern of movement for the neck support. 

20 After a rear end collision, the manoeuvering means 10 can, without any special 

action, because of the influence of spring power, be returned to its starting position, 
ready to once again come into use. In an extremely powerful collision, the frame 
part 17 can possibly be deformed through its arms, as a consequence of the large 
load on the supporting means 18, being bent together. This gives an extra energy 

25 absorption with tiie aim of protecting the traveller. 

The neck support 4 has a design which gives an effective support to the skull and 
has advantageously such a structure that the skull bounces as little as possible when 
it meets the neck support. In a lower position for the neck support 4, a holder part 
30 27 (Fig. 3) is almost completely inserted into the holder 23 but it can be pulled out 
in order to adjust the neck support to a higher position. 
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Claims 



1. Vehicle chair provided with a neck support, wherein the neck support (4) is 
mounted on the back (3) of the chair by means of a support mechanism (5) in which 

S is comprised a manoeuvering means (10) arranged in the back of the chair, which is 
arranged during rear end collisions to be pressed backwards by a person sitting in 
the chair and to produce a movement of the neck support forwards and upwards 
from a rest position in order to meet the head of the person in the chair, and wherein 
the support mechanism (5) between the neck support (4) and the manoeuvering 

10 means (10) is movable and tippably mounted in a support means (23) on an upper 
transverse fixed part of a frame (9) comprised in the back of the chair, character* 
ized in that the manoeuvering means (10) at its lower end facing away from the 
neck support (4) is articulately connected to a frame (9) comprised in the back (3) of 
the chair by means of a link mechanism (11), wherein the connection (13) of the 

1 5 link mechanism ( 11 ) to the frame (9) is situated higher than the connection of the 
link mechanism (14) to the manoeuvering means (10), and that die manoeuvering 
means (10) has a normal position when die neck support is held in the rest position. 

2. Vehicle chair according to Claim 1, characterized in that the connection (13) of 
20 the link mechanism (1 1) to the frame (9) is situated in front of the connection (14) 

of the link mechanism (1 1) to the manoeuvering means (10). 

3. Vehicle chair according to Claim 1 or 2, characterized in that the manoeuvering 
means (10) is spring loaded to its normal position. 

25 

4. Vehicle chair according to Claim 3, characterized in that the manoeuvering 
means (10) is spring loaded via the link mechanism (11). 

5. Vehicle chair according to Claim 3 or 4, characterized in that the link mecha- 
30 nism (11) comprises two link arms (12), one on each side of the manoeuvering 
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means (10), wherein each link arm (12) is connected, on the one hand, to the frame 
(9) and, on the other hand, to the manoeuvering means (10). 

6. Vehicle chair according to Claim 5, characterized in that each link aim (12) 
5 between its connection points has a spring attachment (IS) for one end of a spring 
(16) fastened by its other end to the frame (9) which loads the link arm (12) and 
thereby the manoeuvering means (10) to a position where the neck support (4) is 
held in the rest position. 

10 7. Vehicle chair according to Claim 5, characterized in that each spring (16) is a 
tension spring and is fastened by its other end lower in the frame (9) than the asso- 
ciated link arm (12). 

8. Vehicle chair according to any of Claims 1-7, characterized in that the 

15 manoeuvering means (10) has a frame part (17) shaped like an upside down U 
between the arms of which there is a support means (18) which is comprised as 
a supporting means in the back of the chair. 

9. Vehicle chair according to Claim 8, characterized in that each arm end is 
20 connected to its own link arm (12). 

10. Vehicle chair according to any of Claims 1-9, characterized in that the support 
mechanism (5) comprises two elongated holders (23) attached above the manoeuv- 
ering means (10), which support the the neck support (4), and that on the frame (9) 

25 there are supports (24) suitable for these holders (23) in which Ae holders are mov- 
able in order to permit the support mechanism and thereby the neck support to move 
relative to the back of the chair. 



30 



11. Vehicle chair according to Claim 10, characterized in that the supports (24) are 
positioned further back and higher up on the frame (9) than the link mechanism 
(11). 
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12. Vehicle chair according to Claim 10 or 1 1, characterized in that the supports 
(24) are attached to the frame (9) at a level under its upper edge. 
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